We have synthesized new polysubstituted 4-arylthiazoles with a substitution pattern able to form intramolecular weak hydrogen bonds as secondary structure, and besides, displaying in the aromatic region of their 'H-NMR spectra an ABX spin system and only one singlet (the thiazolic proton), thus permitting us to make doubtless assignments. These results confirmed previous assignments made by us in other thiazole-derivatives prepared by the first time. The spectroscopic data (IR, "H-NMR and MS) of these thiazoles, as well as of the required intermediates, are discussed.
Introduction
In a previous communication (1) we have given account of our novel findings in the 'H-NMR spectra of fifteen thiazole derivatives recently prepared in our laboratory (2-4) and not previously described. We observed unquestionable paramagnetic shifts in some of the proton magnetic resonance spectra of these polysubstituted 4-phenylthiazoles. In order to explain the unexpected paramagnetic shifts encountered for some hydrogens in the aromatic region, we provided the theory that they were due to intramolecular weak hydrogen bonding. Now we wish to confirm our theory with data obtained from four new compounds specially prepared since they arise easy to assign peaks in their spectra, and besides, three of them are able to form intramolecular weak hydrogen bonds as secondary structure.
Results and Discussion
The 'H-NMR spectrum of 2-methyl-4-(2,4,5-trimethoxyphenyl)thiazole, 1, shows paramagnetic shifts for H-6 (benzene) and the thiazolic proton, if these shifts are compared to the corresponding ones observed in the spectrum of the methylarylderivative 2. These variances were attributed to hydrogen bonding of the type C-H-Ο and C-H-N. However, since three aromatic singlets are found in the spectra of both 4-arylthiazoles, it is difficult to make the assignments only with ID 'H-NMR spectra and deduce the secondary structure, if present. We have found that the thiazolic signal shows ringing in the spectra at 90 MHz (1). However, this ringing is not observed in the spectra obtained in pulse instruments.
As the case of the other previously prepared thiazole derivatives was similar to the preceding one, we prepared the following thiazoles in order to obtain "H-NMR spectra in which we could make doubtless assignments, having in the aromatic region an ABX spin system and only one singlet. We now prepared 2-methyl-4-(2,5-dimethoxyphenyl)thiazole, 3. Included in the formula are the 'H-NMR data (CDC1 3 , 300 MHz), and we can see that the chemical shifts for H-6 and the thiazolic proton are close to those observed in the spectrum of compound 1, thus confirming the assignments made previously (1).
The 4-arylthiazole 3 was obtained by reaction of a-bromo-2,5-dimethoxyacetophenone, 4, with thioacetamide. The IR spectrum of 3
shows absorption at 3149 cm" 1 (C-H in thiazole). 
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Other compound now prepared is 2-amino-4-(2,5-dimethoxyphenyl)thiazole, 6, in order to compare it with the trimethoxyphenylthiazole, 7, which presents three aromatic singlets in its 'H-NMR spectrum. Cf. (1). As we can see from the resonance data in formula 6, these are in good agreement with the previous assignments made for structure 7. The amino-thiazole 6 was obtained by reaction of a-bromo-2,5-dimethoxyacetophenone, with thiourea.
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The next compound prepared was 2-methyl-4-(2,5-dihydroxyphenyl)thiazole, 8. Due to its low solubility in CDC1 3 , its 'H-NMR spectrum was determined in DMSO-d 6 . The rotamery was confirmed as indicated below (after compound 12). This thiazole, 8, was obtained by reaction of a-bromo-2,5-dihydroxyacetophenone, 9, with thioacetamide. The bromination was made with CuBr 2 in CHClj/AcOEt to avoid ring bromination. This synthetic route is better that the one in five steps that starts from gentisic acid (6).
The required quinacetophenone, 10, was obtained from />-diacetoxybenzene by a Fries transposition, as described in Organic Syntheses (7). Notwithstanding we obtained the stated yield, as well as the green colour and the reported melting point, the 'H-NMR spectrum indicates it is a mixture of two products (two ABX systems are present). The more soluble compound was isolated by Both ketones, 10 and 11, are yellow; so, there is an additional green component, in small amount, which is retained in the adsorbents.
Finally, we prepared 2,5-dimethyl-4-(2,5-dihydroxyphenyl)thiazole, 12. A different rotamer is expected for this compound since in a rotamer of type 8, there would be steric hindrance between the thiazolic methyl at C-5 and the phenolic hydroxyl at C-2, as is shown in molecular models. The 'H-NMR spectrum of 12 (also in DMSO-d<,), showed an up-field shift of 0.6 ppm for H-6, thus confirming the absence of weak hydrogen bonds in this compound. This way we can conclude that the rotamery showed in formulas 8 and 12 is correct.
The dimethyl-dihydroxyphenyl-thiazole 12 was obtained by reaction of a-bromo-2,5-dihydroxypropiophenone, 13, with thioacetamide. The IR spectrum (KBr wafer) of thiazole 12 indicates an amphoteric-ion structure, 12 a. There are bands at 3266 (OH, polymer), 2765 and 2556 cm" 1 (ammonium salt). In chloroform solution the phenolic band is shifted to 3600 cm" 1 (free OH) and there is no NH+ absorption.
Since compound 12 gave negative test with 2% AgN0 3 in ethanol (8), it was discarded the presence of the precursor hydrobromide, which also gives IR ammonium bands.
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The 2,5-dihydroxypropiophenone, 14, required to obtain 13, was obtained with good yield, in two steps. The first, a Fries transposition of 1,4-dipropionoxybenzene, gave ketone 14 and its 5-propionate, 15. We used a different method since the reported (9) gave very bad yields. The second step was acid solvolysis (HCl/MeOH) of the above mixture in order to obtain compound 14. Cf.
(10).
The 2,5-dihydroxypropiophenone, 14, as the methylketone 10, is yellow, and not white as stated (9) . Its 'H-NMR spectrum, as indicated in formula 14, agrees with this structure. It presents IR bands at 3469 (OH, dimer) and 1640 cm" 1 (chelated CO 
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In conclusion, the 'H-NMR spectra of the new thiazole derivatives described in this paper permitted us to make doubtless assignments for all the hydrogens, specially in the case of those which present paramagnetic shifts due to weak hydrogen bonding. Moreover, the assignments made previously (1) for other 4-arylthiazoles were confirmed. Experiments "at infinite dilution" corroborated that the observed hydrogen bonding was intramolecular.
EXPERIMENTAL
The IR spectra were recorded in a Perkin-Elmer FTIR-1600 spectrophotometer. The 'H-NMR spectra were obtained in a Varian Inova 300 spectrometer and TMS as internal standard. The ΕΙ-MS data were acquired using a JEOL JMS-SX 102 A double-focusing instrument and a Finnigan Mat GCQ ion trap, with electron energy 70 eV. Quinacetophenone, 10.-It was prepared as described (7). 12.7 g from the main fraction from ethanol were dissolved in acetone (500 ml 
